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Abstract: This study evaluated the efficacy, safety, and quality of life (QoL) measure of 
transdermal fentanyl (TDF) for moderate-to-severe pain due to oral mucositis caused by 
chemoradiotherapy in patients with advanced nasopharyngeal carcinoma (NPC). Patients 
with NPC who experienced moderate-to-severe oral mucosal pain during chemoradiotherapy 
(n=78) received TDF for pain relief. Pain relief and QoL were compared before and after 
treatment. The mean numeric rating scale score was reduced from 7.41+0.96 before treatment 
to 5.54+0.86, 3.27+0.73, 2.88+0.62, and 2.82+0.68 on days 1, 4, 7, and 10, respectively, after 
treatment (P<0.001). Karnofsky performance status and SPAASMS (Score for pain, Physical 
activity levels, Additional pain medication, Additional physician/emergency room visits, Sleep, 
Mood, and Side effects) scores showed significant improvement after treatment, indicating an 
improved QoL of patients (both P<0.001). The most common adverse reactions were nausea 
and vomiting (10.26%). No serious life-threatening adverse events and no symptoms of drug 
withdrawal were observed. TDF is effective, safe, and improves QoL in treating pain due to 
oral mucositis caused by chemoradiotherapy in NPC patients. 

Keywords: nasopharyngeal cancer, transdermal fentanyl, noncancerous pain, quality of life, 
mucositis 

Introduction 

Although nasopharyngeal carcinoma (NPC) is seen in many countries and regions 
worldwide, it is common in the People's Republic of China, especially in the south. 1 
It is reported that approximately 70% of cases are stage III and IV at diagnosis, due to 
the anatomical structure of the nasopharynx and biological behavior of NPC. 2,3 Over the 
past 20 years, clinical trials have proven the benefit of concurrent chemoradiotherapy 
for improving disease-free survival and overall survival in patients with locally 
advanced NPC, and concurrent chemoradiotherapy has become the standard treatment 
for locally advanced NPC. 4 " 7 However, concurrent chemoradiotherapy is associated 
with increased toxicity, and oral mucositis (OM) is common. Wee et al 7 reported that 
concurrent chemoradiotherapy resulted in significantly more cases of grade 3-5 OM 
compared with radiotherapy alone (48. 1% versus 3 1 .8%, respectively, P=0.0149). OM 
is accompanied by pain, which not only affects the quality of life (QoL) of patients, 
but also leads to difficulty eating and possibly an increase in treatment cost. 

There are currently few strategies for preventing and reducing OM pain caused by 
concurrent chemoradiotherapy, and the primary treatments are oral cleaning, promotion 
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of local mucosal recovery, nutritional supplements, antibiot- 
ics, and analgesics. 8 " 11 Commonly used analgesics are local 
anesthetic drugs, such as lidocaine mouthwash. Although 
local anesthetics reduce oral mucosal pain, their duration 
of action is short and application is not convenient. The 
use of oral opioid analgesics has been reported, but their 
effects are affected by ingestion, so they cannot be widely 
used clinically 1213 Additionally, the European Society for 
Medical Oncology and the National Comprehensive Cancer 
Network guidelines recommend patient-controlled analgesia 
(PCA) for the treatment of OM pain in hematopoietic stem 
cell-transplant and bone marrow-transplant patients. 1415 PCA 
administers analgesics intravenously at a constant rate, the 
effect is long-lasting and stable, the analgesic dose can be 
adjusted, and it has been shown that the method can control 
pain effectively. 15 However, it is an invasive treatment and 
the cost is high, and thus its clinical use is limited. 

Transdermal administration of the opioid fentanyl, 
a synthetic opioid-receptor agonist, is used in the treatment 
of pain. Via a transdermal patch, fentanyl is delivered into 
a subcutaneous reservoir, from which it is taken up into 
the systemic circulation. Because of continuous release, 
transdermal fentanyl (TDF) can achieve clinically meaning- 
ful analgesia for 72 hours per patch. For this reason, TDF 
has been recommended for the management of chronic 
cancer pain and general pain, including noncancerous 
pain. 16 17 Reports on the efficacy of TDF for the treatment 
of OM pain caused by concurrent chemoradiotherapy are 
limited. 18 

The purpose of this open-label, prospective, single-center 
study was to evaluate the efficacy and safety of TDF for the 
treatment of mucositis pain caused by chemoradiotherapy in 
patients with advanced NPC. 

Materials and methods 

The study was conducted in an open-label fashion in the 
Department of Radiation Oncology, Sun Yat-sen University 
Cancer Center, from January 201 1 to June 2013. The study 
was approved by the ethics committee of the Sun Yat-sen 
University Cancer Center. 

Inclusion, exclusion, and pain criteria 

Pain was evaluated according to the numeric rating scale 
(NRS), with 0 indicating no pain, 10 indicating the worst 
pain, 1-3 indicating mild pain that did not interfere with 
sleep, 4-6 indicating moderate pain that interfered with sleep, 
and scores s7 indicating severe pain with severe sleep 
interference. 



Patients with NPC who developed chemoradiotherapy- 
induced OM and had an NRS pain score >5 and OM 
grade > 1 according to the National Cancer Institute 
Common Toxicity Criteria (NCI CTC) 3.0" were included 
in this study. Patients with a history of opioid abuse, known 
allergy or hypersensitivity to fentanyl, or dysfunction of 
major organs, such as renal failure (creatinine >2.5 mg/dL), 
hepatic insufficiency (aspartate aminotransferase or ala- 
nine aminotransferase >80 units/L), heart or respiratory 
failure, and severe mental illness (including schizophrenia, 
major depression, panic disorder, schizoaffective disorder, 
obsessive-compulsive disorder, bipolar disorder, and autism), 
were excluded from this study. 

Radiotherapy and concurrent 
chemotherapy regimens 

Radical radiotherapy was implemented. The nasopharynx and 
neck were subjected to intensity-modulated radiation therapy. 
Target volumes were delineated according to our institutional 
treatment protocol, in agreement with the International 
Commission on Radiation Units and Measurements, reports 
50 and 62. 20 - 21 The prescribed doses were 70 Gy to the plan- 
ning target volume (PTV) including the primary gross tumor 
volume, 60-62 Gy to the PTV enclosing clinical target volume 1 
(ie, high-risk regions), 54 Gy to the PTV enclosing clinical 
target volume 2 (ie, low-risk regions and neck nodal regions), 
and 60-64 Gy to the nodal primary gross tumor volume in 
33 fractions. Treatment was delivered once daily with five 
fractions per week, and all targets were treated at the same time 
using the simultaneous integrated boost technique. 

Concurrent chemotherapy regimens consisted of cisplatin 
(80 mg/m 2 , day 1) with 5-fiuorouracil (600 mg/m 2 , days 1-5) 
or cisplatin (80 mg/m 2 , day 1) with taxol (120 mg/m 2 , day 1) 
on day 1 , with radiotherapy every 3 weeks for two or three 
cycles. 

Examinations and TDF administration 

Oral and dental examinations were carried out in all patients, 
and severe dental problems, such as inflammatory periapical 
abnormalities, periodontal status, and other dental disease, 
if any, were treated by a dentist before treatment. TDF 
(Duragesic®; Janssen Pharmaceutica, Beerse, Belgium) was 
administered at a rate of 25 |lg/hour for patients with an 
NRS pain score >5 during concurrent chemoradiotherapy. 
The application site for the patch was examined to confirm 
that is was free of any skin irritation. The dose of TDF was 
increased by 25 |J.g/hour increments to maintain the NRS 
score ^3 after the first 24 hours according to no change in 



submit your manuscript | www.dovepress.com 
Dovepress 



Drug Design, Development and Therapy 20 1 4:8 



Dovepress 



TDF improves QoL of patients treated with CRT in NPC 



pain control. All subjects were routinely treated with oral 
hygiene, and antiviral, antibacterial, or antifungal agents 
were prescribed as needed. 

All patients were evaluated using the NRS and SPAASMS 
(Score for pain, Physical activity levels, Additional pain 
medication, Additional physician/ER Visits, Sleep, Mood, 
and Side effects) score (Table l). 22 SPAASMS values were 
evaluated by a physician and recorded before treatment with 
the TDF patch, then 4, 7, and 10 days later. NRS pain scores 
were recorded by the patients once a day (1 day before and 
during treatment until the score was ^3). 

Evaluation of efficacy, safety, and QoL 

All patients had a physical examination and routine labora- 
tory tests before treatment was initiated. They also under- 
went oral examinations by the same clinician to assess the 
degree of OM using the NCI CTC from the first day of 
chemoradiotherapy. 

Analgesic efficacy was evaluated by comparing the NRS 
pain scores from before and after treatment with TDF. Safety 
assessments included evaluation of adverse events, laboratory 
tests, and vital signs. Adverse events were recorded during 
treatment, and the skin was examined for local reactions dur- 
ing treatment and after removal of TDF. QoL was assessed 
using Karnofsky performance status (KPS) standards of the 
Union for International Cancer Control and SPAASMS before 
and after 3 days of treatment with TDF. 

Statistical analysis 

All data were analyzed using the SPSS 18.0 statistical 
software package for Windows (PASW Statistics, Chicago, 
IL, USA). The Mann- Whitney U test was used to evaluate 
differences before and after treatment. P-values <0.05 were 
considered significant. 



Results 

Patient characteristics 

A total of 78 patients with an NRS pain score >5 from OM 
were enrolled. The median patient age was 41 years (range 
31-52 years). All patients were treated with chemoradio- 
therapy, in which the dose of intensity-modulated radiation 
therapy was 70 Gy/33 fractions. The characteristics of 
patients and treatments are summarized in Table 2. 

None of the patients had received oral or slow-release 
opioid analgesics before they were enrolled in the study. 
All patients were treated with dexamethasone spray into the 
throat. Six patients were administered mild opioids (such 
as codeine), and 1 8 were administered a mouthwash (such 
as a 0.25% procaine or nonanalgesic mouthwash) prior to 
TDF therapy. The median time to the onset of moderate OM 
was 9 days (range 7-14 days) after beginning chemoradio- 
therapy, and the median time of onset of severe OM (NCI 
CTC grade 3) was 19 days (range 14-27 days). The number 
of patients with grade 3 mucositis was 32 (4 1 .03%). Among 
patients with moderate OM pain, the median time to the 
onset of pain was 1 5 days after beginning chemoradiotherapy 
(range 10-21 days). 

Efficacy 

This study lasted for 3 weeks, and the median duration of 
TDF treatment was 9 days (range 3-20 days). The median 
number of patches used by the patients was three (range one 
to five). Two patients (2.56%) required a dose increase of 
TDF to 50 ilg/hour. 

The mean NRS pain score was reduced from 7.41+0.96 
before treatment to 5.54+0.86 (P<0.001), 3.27+0.73 
CP<0.001), 2.88+0.62 (i^O.OOl), and 2.82+0.68 (P<0.001) 
on days 1, 4, 7, and 10 after treatment, respectively. The 
median NRS pain score decreased to 5 after 24 hours of 



Table I SPAASMS scorecard 



Patient name: 






Date: 




Pain on numeric 


0 1 


2 3 4 


5 6 7 


8 9 10 Patient score 
► 


rating scale 


No pain 






Severest pain 


Score 


0 


1 


2 


3 


Activity and mobility 


Very good 


Good 


Fair 


Nil 


Additional pain 


Nil 


<4 times/week 


<8 times/week 


>8 times/week 


medication 








or daily 


Additional GP/ED visits 


Nil 


Once a month 


Once a week 


>5 times/month 


Sleep quality 


Very good 


Good 


Fair 


Poor 


Side effects 


Nil 


Mild 


Moderate 


Severe 


Mood 


Very good 


Good 


Fair 


Low 

Total score 



Abbreviations: SPAASMS, Score for pain, Physical activity levels, Additional pain medication, Additional physician/emergency room visits, Sleep, Mood, and Side effects; 
GP, general practitioner; ED, emergency department. 
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Table 2 Patient characteristics and treatments (n=78) 



Characteristic 


n 


Sex 




Femaleimale 


19:59 


Age (years) 




Median (range) 


41 (31-52) 


AJCC stage 




T3N0M0 (%) 


10 (12.82) 


T3NIM0 (%) 


16 (20.51) 


T3N2M0 (%) 


13 (16.67) 


T4N0M0 (%) 


14 (17.95) 


T4N 1 MO (%) 


16 (20.51) 


T4N2M0 (%) 


9 (1 1.54) 


Chemotherapy regimen* 




Cisplatin/5-Fu (%) 


38 (48.72) 


Taxol/cisplatin (%) 


40 (51.28) 



Notes: *Cisplatin/5-Fu - cisplatin 80 mg/m 2 day I, fluorouracil 600 mg/m 2 
days 1-5, repeated on 22nd day; taxol/cisplatin - taxol 120 mg/m 2 day I, cisplatin 
80 mg/m 2 day I, repeated on 22nd day. 

Abbreviations: AJCC, American Joint Committee on Cancer; T, tumor stage; N, 
lymph node; M, metastasis stage. 



TDF treatment, and further declined to 3 after 72 hours. The 
median OM grades before TDF treatment and on days 1 , 4, 
7, 10were3,3,2, 2, and 1 , respectively (Figure 1). No patient 
discontinued the TDF treatment, and all patients completed 
subsequent radiotherapy. 

Adverse events 

The most common adverse reactions were nausea and 
vomiting (10.26%). Details of the treatment-related adverse 
events are shown in Table 3. No routine was used to pre- 
vent constipation due to lower incidence of TDF-induced 
constipation. All adverse events were NCI CTC grade 1, 
and were relieved after symptomatic treatment. No seri- 
ous life-threatening adverse events were observed, and no 
symptoms of drug withdrawal or drug dependence were 
found after drug withdrawal. No patients had abnormal 
vital signs. 

QoL 

The KPS scores of patients increased significantly after 
treatment compared with those before treatment (65.2 1+4.99 
versus 79.39+2.39, respectively; P<0.001). In addition, 
SPAASMS values also showed significant improvement 

Table 3 Incidence of treatment-related adverse events 



Adverse event n (%) 

Nausea and vomiting 8(10.26) 

Dizziness 4(5.13) 

Stomach upset 3 (3.85) 

Skin rash I (1.28) 

Constipation 3 (3.85) 



from before to after treatment, indicating an improvement 
in QoL (Table 4). 

Discussion 

TDF is an opioid that is an effective alternative to oral 
morphine. It provides a constant release of fentanyl through 
the skin for as long as 72 hours. It is not affected by gastro- 
intestinal pH or food, and it has no hepatic first-pass effect, 
with a bioavailability of up to 92%. The duration of the 
analgesic effect is long, and the drug is easy to use and better 
tolerated than oral morphine. 23 It is especially beneficial for 
patients who are unable to take oral medications. 1617 It has 
been reported that TDF has analgesic effects similar to PC A, 
and its use does not require a complex conversion schedule, 
which facilitates patient care. 24 " 26 As early as 2000, TDF has 
been successfully used to treat severe OM pain caused by 
high-dose chemotherapy and after treatment, oral mucosal 
erythema was still present, but patients could ingest liquid 
food. 27 Kim et al 28 and Demarosi et al 29 reported the effective 
use of TDF for the treatment of OM pain caused by high- 
dose chemotherapy in bone marrow stem cell-transplant 
recipients. 

Current reports on the use of TDF for the treatment of 
OM pain have mainly focused on chemotherapy-induced 
pain. 27 " 31 There are very limited reports on the effect of TDF 
for OM pain caused by concurrent chemoradiotherapy. 
Chang et al 18 reported that TDF is effective and relatively 
easy to use for outpatient treatment of pain control in head 
and neck cancer patients following radiotherapy (57.7% 
with concurrent chemoradiotherapy). Our study showed that 
TDF could rapidly improve moderate-to-severe OM-related 
pain as a result of concurrent chemoradiotherapy in NPC 
patients. After treatment, KPS and SPAASMS values were 
significantly improved compared with those before treatment. 
Furthermore, patients' oral hygiene was improved. No 
patients discontinued radiotherapy due to adverse events. 



Table 4 Comparison of life-quality indices before and after 
treatment with transdermal fentanyl (SPAASMS) 



Characteristic 


Before 


After 


P-value 


Activity and mobility 


2.1910.39 


l.90±0.4l 


<0.00l* 


Sleep quality 


2.96±0.I9 


2.24±0.43 


<0.00l* 


Mood 


2.89±0.3 1 


I.96±0.I9 


<0.00l* 


Additional GP/ED visits 


2.67±0.47 


I.04±0.I9 


<0.00l* 


Side effects 


0 


0.05±0.22 


0.070 


SPAASMS 


I7.77±0.66 


I0.23±0.72 


<0.00l* 


Note: *P<0.05. 

Abbreviations: SPAASMS, Score for pain, Physical activity levels, Additional pain 
medication, Additional Physician/ER Visits, Sleep, Mood, Side effects; GP, general 
practitioner; ED, emergency department. 
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 



Time of TDF treatment (days) 

Figure I Change of mean NRS score after treatment with TDF. 

Abbreviations: TDF, transdermal fentanyl; VAS, visual analog scale; NRS, numeric rating scale. 



Strupp et al 27 reported on the use of TDF to treat 
OM pain caused by postautologous hematopoietic stem 
cell-transplantation high-dose chemotherapy. A dose of 
50 |ig/hour was used in 94.6% of patients, and excellent 
analgesic effects were achieved. In our study, TDF at a dose 
of 25 ug/hour controlled OM pain caused by concurrent 
radiochemotherapy in the majority of patients; only 2.56% 
of patients required a TDF dose of 50 |ig/hour. The possible 
reason that a dose of only 25 |ig/hour was required by the 
majority of patients is that most cases of OM were mild, and 
only 41.03% of patients had grade 3 mucositis. 

It has been reported that the incidence of adverse reac- 
tions to TDF is lower than that with extended-release oral 
opioids. 32 Our study showed that the main adverse events of 
TDF were mild dizziness, mild gastrointestinal symptoms 
(nausea, vomiting, stomach upset, and constipation), and 
mild pruritus. Although it is difficult to assess whether nau- 
sea and vomiting were caused by chemoradiotherapy or TDF, 
all of the symptoms were relieved within a short period of 
time after symptomatic treatment. No severe adverse reac- 
tions, such as drowsiness and respiratory depression, were 
noted. Therefore, the results indicate that TDF is effective 
and safe. 

Research has shown that after the first application of 
TDF in adults, serum fentanyl concentrations increase 
gradually and reach a steady level at 12 and 24 hours, with 
a flat plateau of the concentration curve. 17 This suggests 
that the initial application of TDF can be combined with 



a short-acting analgesic, such as morphine, to provide 
pain relief until the effect of TDF occurs. In addition, the 
duration of action of TDF was short in a small number of 
patients, and thus the dosing interval needed to be adjusted. 
This might be related to individual variations of fentanyl 
metabolism. 

This study has some limitations. First, the study was 
performed at a single center, and the sample size was small. 
Second, the study was not randomized or controlled. Third, 
there was only short-term observation in the study, and maybe 
the risk of side effects and complications would increase after 
TDF were used over several chemotherapy or radiotherapy 
cycles. Other limitations were inconsistent administration of 
other opioids in addition to TDF and only subjective means 
of measuring pain. 

In conclusion, the results of this study suggest that TDF 
is an effective alternative to other opioids for the treatment 
of moderate and severe OM pain caused by concurrent 
chemoradiotherapy in patients with NPC. This drug is safe 
and effective, is well tolerated, and can significantly improve 
QoL. It is easy to use and is noninvasive, and its clinical 
application warrants further study. 
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